Figure S1
Figure S1 Expression of Sx1a in PC12 cells and DKD-PC12 cells, related to Figure 1E-G
The relative expression levels of Munc18-1, Sx1a and β-actin in PC12 cells and DKD PC12 cells were determined by Western blotting equivalent amounts of whole-cell lysates. Consistent with previous studies, depletion of Munc18-1/-2 resulted in a concomitant reduction in Sx1a to ~5-10% of wild type levels. PC12 cells were transfected with Munc18-1WT-emGFP and cultured for 48h prior to addition of 2.5µM MG132 for 8h or 24h. Cells were extract with 1% Triton X-100 (TX100) or 1% SDS and samples analysed by Western blotting. In contrast to Munc18-1-C180Y-emGFP ( Figure 6A ), no change in Munc18-1wt expression was detected. cells were maintained as previously described Immunofluorescence microscopy: DKD-PC12 cells were transfected with Munc18-1 constructs and immunolabeled as described previously . For γ-tubulin labeling, PC12 cells were transfected with Munc18-1 constructs and fixed in methanol at -20˚C for 3 min prior to processing and labeling. Cells were imaged using a Zeiss LSM510 confocal microscope. Sx1a plasma membrane labeling was quantified using Image J v1.43 (NIH) . All images were processed using Adobe Photoshop CS5.1 and figures compiled with Adobe Illustrator CS5.1.
Supplemental Experimental Procedures
Correlative light and electron microscopy: DKD-PC12 cells expressing Munc18-1C180Y-emGFP were seeded on gridded poly-D-lysine-coated glass-bottomed culture dishes (MatTek Corporation). After 24 h, cells were fixed in 2.5% glutaraldehyde in phosphate-buffered saline. Bright field and epifluorescence images were taken using a 10X air objective on an inverted fluorescence microscope (Axio Imager; Carl Zeiss). The coordinates of transfected cells were noted before processing for transmission electron microscopy. Sections (50 nm) were cut using an ultramicrotome (UC64; Leica) and imaged using a transmission electron microscope (model 1011; JEOL) equipped with a cooled charge-coupled device camera (Morada; Olympus). All images were processed using Photoshop CS5.1 (Adobe), and figures were compiled with Illustrator CS5.1 (Adobe). NPY-mCherry-labeled secretory granule fusion was assessed by the disappearance of a labeled secretory granule and a transient local increase in fluorescence intensity following NPY-mCherry release as described previously .
Secretory granule density (number per µm 2 ) was measured using Imaris (Version 7.3.1, Bitplane AG) spot and surface features. The "Spots" function was used to determine secretory granule numbers (from NPY-mCherry-positive structures) and the "Surface" function was used to measure the footprint area (visible area stained by Munc18-1wt-emGFP/Munc18-1C180Y-emGFP). To measure total secretory granule numbers, transfected cells were plated on glass coverslips, fixed and processed for immunofluorescence microscopy as described above. Immunostained cells were imaged on a Roper Scientific TIRF microscope with an ILas² double laser illuminator and fitted with a Nikon CFI Apo TIRF 100x objective using an Evolve512 delta EMCCD camera and Metamorph software (version 7.7.8).
Immunoprecipitation and western blotting: PC12 or DKD-PC12 cells were homogenized in TNE (10mM Tris-HCl, pH7.4, 150mM NaCl, 5mM EDTA)
containing protease inhibitors (Merck) and the protein concentration determined using a Bradford assay (Bio-Rad). In some cases equivalent numbers of PC12 or DKD- aliquots solubilized in 1% SDS for 5min at 20˚C. The SDS was subsequently diluted in 10% Triton X-100 to give a final concentration of 1% Triton X-100/0.1% SDS.
Tagged proteins were immunoprecipitated using GFP-Trap beads, and bound proteins were eluted and analyzed by SDS-PAGE and western blotting as described previously . Blots were visualized using the Odyssey system (Li-Cor Biosciences) and bands were quantified using ImageJ v1.43.
NPY-hPLAP release assay: PC12-DKD cells were co-transfected with NPY fused to the catalytic domain of human placental alkaline phosphatase (NPY-hPLAP) and the indicated Munc18-1 for 48 h, prior to incubation at 32˚C for 72h or at 37˚C for 24 h.
Cells were washed and NPY-hPLAP release measured as described previously . The released and total NPY-hPLAP were measured using the Phospha-Light™ chemiluminescent reporter gene assay system (Applied Biosystems), according to the manufacturer's instructions, and the results expressed as a percentage of total NPY-hPLAP.
Isothermal titration calorimetry (ITC):
Recombinant proteins' Sx1a (residues 2-243),
Munc18-1 and Munc18-1C180Y, were prepared as previously described (Deak et al., 2009; Christie et al., 2012) . ITC was performed at 298 K using a MicroCal iTC200, Expression in the LTE cell-free system: The Leishmania Tarentolae Extracts (LTE)
were prepared as published earlier (Kovtun et al., 2011) . A 10µl expression volume containing 30nM of GWpLTE-N-terminal-GFP or 60nM of GWpLTE-C-terminalCherry-myc of template DNA was incubated for 2.5 h at 27°C for expression.
Expressed proteins were mixed with NuPAGE LDS sample buffer (Life Technologies, Australia), denatured by heating at 72°C for 3 min and resolved on NuPage Novex 4-12% gel (Life Technologies, Australia). The proteins were detected by scanning the gel using ChemiDoc MP System (Bio-Rad, Australia).
ALPHAScreen Assay: The ALPHAScreen Assay was performed as described previously (Sierecki et al., 2013; . A 10µl expression volume containing 30nM
of GWpLTE-N-terminal-GFP and 60nM of GWpLTE-C-terminal-Cherry-myc of template DNA was incubated for 2.5 h at 27°C for expression. Expressed protein pairs were diluted in 1/10 serial dilutions in order to precisely detect maximal luminescence signal. After subtraction of background luminescence, the signal was normalized to a reference value to define a Binding Index.
Single molecule fluorescence spectroscopy: Single molecule spectroscopy was performed as described previously (Sierecki et al., 2014; Gambin et al., 2014) . Nterminal GFP-labeled Munc18 proteins were expressed in 10µl of LTE using 50 nM of DNA and incubation for 3 h at 27°C followed by incubation for 30 min at different temperatures (30-40°C). Proteins were then diluted to a concentration of approximately 10 nM. GFP was excited by a 488nm laser and its fluorescence was filtered by a 505-540 band pass filter. The number of photons collected in 1 ms time bins was recorded over 3x10s, corresponding to > 10,000 events. The average intensity and width of distribution was calculated for each trace and averaged.
